Mechanism of adrenergic stimulation of hepatic ketogenesis.
The effects of alpha- and beta-adrenergic stimulation on ketogenesis were examined in freshly isolated rat hepatocytes in order to determine which alpha- or beta-adrenergic stimulation is involved in the enhancement of ketogenesis. In the presence of 0.3 mmol/L (U-14C)-palmitate, epinephrine, norepinephrine, and phenylephrine at 500 ng/mL increased ketogenesis by 25% (16.0 +/- 0.17 v 12.8 +/- 0.13 nmol/mg protein per hour), 20% (15.3 +/- 0.28) and 20% (15.4 +/- 0.36), respectively. However, isoproterenol even at 1 microgram/mL did not stimulate ketogenesis. Phentolamine (5 micrograms/mL) almost completely abolished the effect of epinephrine on ketogenesis (13.7 +/- 0.30 v 16.0 +/- 0.17) but propranolol did not inhibit the stimulation by epinephrine (15.6 +/- 0.38 v 16.0 +/- 0.17). Trifluoperazine (10 mumol/L), presumably an inhibitor of calcium-dependent protein kinase, abolished the effect of epinephrine (13.6 +/- 0.22 v 16.0 +/- 0.17). These results indicate that catecholamines increase ketogenesis predominantly through the alpha-adrenergic system independent of cyclic AMP, and calcium-dependent protein kinase is thought to be involved in the activation of ketogenesis. On the other hand, glucagon stimulated ketogenesis with an increase of cyclic AMP, which was not inhibited by alpha- and beta-adrenergic antagonists. Alpha-adrenergic stimulation increased hepatic glycogenolysis much more at much lower concentrations when compared with ketogenesis. Stimulation of ketogenesis by catecholamines seemed to be less sensitive and responsive compared with hepatic glycogenolysis.